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EBimi®l8(29)fcC^0B»«BfH«(29)<OSiBfcaa ISSSIOJ ^t^*yjL-Ml3)2r8*Ci&B38 

$*l*j8WSS(31)2M«fSlfla8{32)fc*»^«a«-b <H>#R»?6*U 

^(24)*f8aaiaS3<xl9aiaflM(31)fcH5a!IH^ MaSSHS(64)tfxyi;vai)<o»^*«S?A3*li3[ 

£«SL<d^#*£^UfOH5aS$lffi«(32>fc1? Sffl^-X(66)t. tJI58fHffly-.*(66>fcJR£5fiip 

£25UUiK£S:8#*&.r fcfcJ: 0 9 3 omFTSS ^^Jc^^^^SfgrTKErB^*%«?^S[ 

«LT^£^**fiW^*> ? :».--M13) He(67)fcSr*U 

«»(12)t:J: D«*C&tft$*tTilJ;&3fi* i 5 fcfiWE *l^^im2liiWiiS«(ffi)^^^ty J t-^(l 

3^i9*JHlXli2aa<0/v(7 r »;-5'KB*x-Xir 20 3)rtCS»t4>fUtia$a75:V^L 1 1 Vv«ia»ga8<3/\ 

[i8*«4] «fl®6ti''a-^(3)X»i»^ffl(12) [ffc£Jai3] jffiTaS<61)OS8tC«8{ft|&/<>f 

[is*«5] ismts/aHWu). «©a<i2)a »t4.^ia«3H7^nti2v^-«u&^B»<o/W7'y-y 

vzat®ea4)*»^iSi:0Btr<utiax»i2aja mwwa. 

a»(i6)*«i?g{g*fc: < t»)iBa^&j:d«8j£a#i* 4>#8»s*u *^Sttc««UTfia8mttjft^r 

a9^i*v^U4v»-f*i*^aevwyy>K»*^x 30 f?3)fcftlft-r**i!!WS§(76)y»a*^MT(73)li 

ta. s^*uia*ai3a«<^/wry-rF»*^T 

na#B6j igs«aig(i6)<«fflat-^T«>&ia«JB a. 

[f8*JH7J xyi/>(ii)*»^«Wj$iife»xrx*cJ: J6tva-;Kl3)<oiaSSttaj-r6 : E^j<.-/waft-k> 

3 irzfa&ztifzm&s 1 &n l 6 wffu^et^vvf y n£j^^%£;*-*(i3)]px vi^w^tfxfc 

y ■» Ksa*^xf-A. j: omgasnrMiaamfe^^ a-jKaoMov 

^fei'><7)j^1^{61)#fflffl®Bty Jl -/W(13)rt ttasLfefc ^fcnvFo-^mJifroaaOTtBffi^yjL 

«Bt«l. 40 -^(13)SHWLTIS®SRSrB3iflrriJ:3fcffl«S*i 

!Hl^X^^aLTiHfc«9SyB(32)Jcfi^-4fctf)fci fciS*?! 1 =5tt^Ll 4 V*tffU&^<#vf ? 'J v$Wl 

x>iS>(ll)trhmi2tvm#AU:£immMI' b-^mi^xyyXii). ffi¥HBSB*^-M13)2i. 

S6Sf(62)*tf»3*i, tfZiX©ffi(14)i»e,£*PJ: DSlfli*: 1 HXtt2«fcl 

50 fl. 



(3 

3 

ovY n-7 (77) #*>?i-A<S&-fc ^C72)&tf8[B 

saa-t ^t<D*aajatfifcs^»Tj8s»aw38(73) , 

*®»SC76h efl3fiSfiWf(71). JBlffiSWngfeS 
(8l)&tf®21ffl»JnSffi(82) i dfcffltfSfi 

fclBW 1 5Xli 1 6SHtfVN>f yy ^ KftfjyX-f 
A. 

[3N&B 1 8 1 g&mfo* SOL-/M13) 
jS*-* (63)OI*jH3(63d)RtfttfflS(63e) 

aa®(63f) «aai«(63D 1 10 

3 V Y a-y (77) S/jt-ftflK-t: >^(72)aifiafl 

saa-t vir^ejajaj^ics^iT^^ 1 3* 

(91-93) £SI »t& J: 3 IC«l£Siifcf&*JB 20 

A. 

[I8£«19l m«fiKi(16)Xtlxy^y(ll)«0»t 

*&»t^*«v vm^frxw^c* ») earn. 

fio/\-f y y v YmfiisXT a. 
[#*os»stBHi 

[0001] 

[a^St.^^J *^i/HH®fc^<Oia ' 30 
RiffiB*;'*;i-^£javvfc/W yy ? FiWli-XrAt: 

[00021 

fit*. »fta«Rv*£±j£#h-r&ia 

&mmv6- 140065^). ::<ofiw®fi«m^ 
M^at i n&wm&m^m (»s=rig) 

[00 031 znxottt&tzttiXBsmimmi'XT » 
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[00041 

[f«aWB^LJc5t-r&ilffil L*>U JJ2fiE*0» 

m 1 6 - 1 4 0 0 6 5 3*xmR%i&i&i' 

it. JJj«3fco«8®&fcmi'X ; fA-c 

sjfh->it. setc. ±a8Hw«ffl®f6«sxx-fAT 

[ooo5i *mtr>m 1 *>a nu % t&Rim*^- 
>Kc«»sn&«m*>t»BfRfc LTas^^ry y 

4. *3«B<03S2<Dg<W±. iBm®fi<^Siaatt { Jt« 

wsv*:*>. hi*x&k:c<x»ch« zm 

t£S>h. *^O3i3<0B«ti. fl»im<0«3&affi 

>vf yy v KSWj^rA^fiK-r* £ kfcft*. 
[00061 

» ilk, SHESHfW 2 9"k i<j5s*mw^ 2 9 

<^®fcHa?*ifc»saa3 1 w£sr&®3 2 k*» 
^i««-fert'24*i^a8iHSh»fi»i3 1 tz±m 
K(fc*5Si-aa ufcffifl^i-ft^L**^^?^ 3 2 

fc±S2SUUiiBRJr^ti^ kfcj: 0 9 3 OtaSTF 

T^^fiE^ffltEjet i;*-!\> 1 3k*isifc>v( y 
©fi^srtxiiffl^igjet^jL-^i -ims&hisx 



5 

[0007] znmm i caaaftit'W 

i i#«3swiwj£a£**. ifciassjetx*-^ 

3fc«88ft. «8®6*>ol->H 31&tmmbl 
©rtWC&ii&fcli, xy^l lS-ffrLU IS 
1$: 66© L/C. iyy>l lOS&S; 

tooo8) mrn2tz®imtt. m&ai£Mh% 

j»8ftTi^rffifc^j£8ft*£fc*»aafc-f&. Z.ff> 

[00091 mm3t&i>fm±. mxmixit2tz 
aftrasflsft*, J: pcfliisshJtcfc *«fflk-rt. 

£<9lfc£JH3fca88ft£>M v Fffcfti/XxAT 
tt. xy$?y 1 1 tmrth t . xvs/v 1 1 fcj: 0?6 

®si 2*«ffif&3*iT«*S:«^-i. amisatx* 
-/n 3*^€5rteSrafit:ai-it . Kfc***Bts 

/H 3fc£l&8ft. ttfl®B>*v^-;H 3*%£*I3 

U IWtKfit^jL-^l 3<0fc4r*-&l&a*CR£LT 
^ifc&fcli. xy^vi i£46»LT. xyx>l l 
o^i-6ffl«WSWJt»Sffll 2k: J: 9qyjC£&L 

[00iOJi3^JS4t:»6»BB[i. I3£JH1*^L3 

33Ui»«»l 2<OWfft*»-2r 
Xtt^*m**«*$:S;c.*:31gi& 1 4 £®c<a 

mv^-fri 3ju8ttm i 2?>m-ti>W)&*'> 

[oom mimst&himte. mx&itt^LA 
aa^atxa-^i 3. asai 2&iok©&i 4 
^^WBSussiscas^^ c<^suasi6*»±a 
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ATtt. xyyVi 1 fcj&iWSfc. ifc<t 
9»®SU 2#®&8ftTtB**ffi4iU iW«*i4« 
SH8B1 6fc;&fc8ft&. fifiiSietyi-zH 3*% 

8ft. ««18ffrE^A-lH 3#ffcfc*Rli&LTS*£ 

*tu c^^jji^suasi 6(ce»g8ft«. «&« 
io ieti/jL-zn 3*»^«ats38 1 6icas*8ft4«**» 

S«8Sl 6»raiA8ft LTV^i: 

mxiwmi wBAcsaiiLTmsaasi 6 
en**-*, ifctassuasi 6*s©^e-^t*& 

(0012) i9£iB7K:8*S&BHtt. IWcai=S:v»L6 
iptc. xyy>i i*»^,»a}8*i>t»^fcj:0. » 

dft&IWxaSKJ: 9. «S*;P24fc:ttl&8ft&l} 

xfc&B3ftT!&fg££CftS*&£fl^B&£* . 

[0013) ^a8»ca*l6«<i. IMWl^t7 
^•fft6X(8i^!8Ti>->T. 5gfcBl&tfB2t=5?* 

iat=, «Hxfxt^j»LT«ms®3 iiciaat*fc 
i^x^sm^e i*HBfi©fc*y**-;n 3rtta»t 

30 feft; Rfl^x*^UTRfbS5SB3^t:e^:*~ 
^^9^^6 2*^8*1. l*»fe»{l58ft 

9fiBH3*£6 1 *t^a8ftTfflfm»^ 

6 1 rt£a**3KSte *OHHt*S»«a©8*i.* J: die 
«j£8ft^^kt«at^-4. Cl<oa«3B8fca«8ft 

y i l <mij*\zt omg»8ftJtat . ^s-t;w2 4 k 

40 «»&8ft40-C. »«-fe^24»i*W»tffi^aSt 

-j»i;T*iS»nBk**. ~- 

[00 14)IS*S9»CflS6%BBli. mftlJitSK 

ahmrb^x. 5gfcB2c^r«kdc. 
ft^dt^^at-rt. ^<^wss9tcaa8ft^'w 

*A^lcaS8ftT*?H:^24 C6U&8fti. 
[0 0 1 5) ISScJgi 0Ca&%BHtt. ^cJBl^rV^L 

so ^vtiiptz&zmK&^x. s(csiatfa2fc^ 



( 
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fi&ttflffl^-* 6 6 b . BtSJfl*-* 6 6 ClRS3il 

sn«6 7h«#L. ^ft*s*«aas6 7^jia-r6 
a, 1 3 asfc?*.* <t 9 tcffls?/ut^ t mmt -t 

6 7rtT?scaa^icj: osfc»*a<fi6«flywRKoa 

[00 16]|9«jgi lfcfRSISgSi. SfcRJHlOfcft 

coas«6 7 i mM*&8 1 
S64w«a , g6 7Km-r*t. ^<^«^*«av* 

-04^*«rt^^ttaS!56 7rt-CiSS»PWg » 

[OOl7]f9*JBi2fc«*3H8li. ffc*JI7=5r^L 
1 l^-«l*»fcfi5S«WTA->T. ®£B2Cjj?*Jt9 

«R©frEi'*jL-/n 3W®gfSxy-;y 1 1 
ifX<n*%t>?. »2«8Mlga3882fcJ:')aias$/i, 

^iBfcfB^itii^afciiiasnfca^ffi-t^ 2 4 

[0 018]i3*JBl3fctt*SKHIi. I3*Ji7*v>L 
1 2vv«ii*:f6&&WrfcoT. 5gCBlftlfl22C 

7t:. gss7^6 1 <vg&\zsmmiiM re 
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a»MJS7 3*%^^^ 7-6 8fcSJt«5*lfcC b 

zimb-i-z. mrni4tz^ma. m&i 3t 

f«!^t>fr68fc*«&'M:r74#gfi3iu *£ 

tOOl9]|9«ai5t:«&5Hail. ifcftBl&v*L 
1 4 wv?iuMc« h$fltei> oT . SSfcH 1 lz&&£ 5 
fflTOty'a-^l 3fC,r^)fiffl®fityjL-n' 

Ztzayh 0-5 7 7 1 3 £8» 

*13fc«k*fc«£ffjtU:tt!Bfcfltf». efiSiStx 

SBrss^raswiL^ct *as-fe>^-7 2*««ai^-4 
■c. jefiSjft^yA-^i 3t:j:4S&*<oftk>«®6rer 

[0020] 2fcS3tt$16«>m&r(c£-?tvr:!>'h 
o-57 7*»xyj;yi 1, «fi®e^i/'A-;H 3A 
tfraSKfi r4^«r6SJrOStf*«frmx«28!fel.i 

*.x-*a«-fc>-*7 2awsH3sas*vi>-^ft«i» 
aj*fc^^rflSfii!BW»7 3 > *mmi 6. Kft*) 
ss^#7i.»i«j»M«8iai^2fflwijiia 

S8 2 i®mi> J: 9 & Z b ifiT* t . 
[0021] *;fcB8«ffc ; eioL-rt'l 3«rlRS^6« 
J6>"-X6 3<0rtS^6 3 3 e $ Sfflt 

«aa?6' 3 f fci^aa^ 6 3 if * ^t'i » 1 " 
9K\,f9 \itmt>tL. x»-y 1 1 bmmmv 

jl->H 3t?rSiiTt±SimfSl < &2 1 aCimiia 
m&fg2 1 a!tiaK-t6g52t-^^uy92*«ait 
±iSlSWKlB-2 1 atKB3&64 b&am SJt 
Sffl»*P5 2 1 c fc^»Jbi£BBH»H? 2 1 c £$mtt> 
S3t-^/</^93*^ft»t^» 3XHO-577* 1 

t^-^as-t>-^7 2aifla©agas*>-^o«tt 

SiJ!lJ*fcS^T»l--»3^-^/^y9 1-9 3t 



(6 
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.TkiMjaLH. 
[0022] 

y FS^x-fAtt^y y v£»Sk -T *x i 
l fc . zox.y Vv 1 1 <o9 <?y?m 1 1 afcA^Jtt 1 10 
2a#8tSa/ute3S©B12fc. 930XWC»«"r 

®a-?x: **ki nittxtssmi 8*«e$*i. x 

1 1 o>»gWf-McJi«^i'ex*/PH 1 9£*L 
T«m?2 l(0±SS»»v«2 1 a#8a$ft&. ®& 

s 1 8*>a*ic«jjry y y *s«fc3i*T»s® i 8 n« 

«fr*-&$Ufc»2 2#att*rfu £*>S«tS82 2fctt2Sa8 

#m?y? (#yy>TW&3&*ii. ) ttga?^ 
Jt#y y yiig&kmsztimmi sav«a-7^* 

> (H^rf) zmrt&ZlitzX'). ??y?m l 

6CfcfcJ;D^£&±-r*.fc5W8l£?fl.6. Zti. 
^SHBttHStto ex h ^atf? ?y? hUu 
Toxy$;yrtt2r<. EflS«9o- : ?aiflI*«£ir 

V3cr&ytz$Wte*'&r~?z^::«: — 

[0023] «B?®ffi*>'*.x-/H 3«3 0 0-9 0 0 

J:pfc. SWlSftJt <o+l)ffl0)fc?B*;U24£*r*- 
6B8®626k. i<^8«18f626W5fittfc«e/i^ii 

aft^fifcafw -rxMi e*-* 2 7atf2suBT 

-fXh 'J t'i-^ 2 8 fc i> . dCT. nlHEcOS 

. **fc*2 4ttn«tt^S«rtB)J«I® 2 9 
fc. C«@*®BfrS29<0ffiffifcffia3fK:nfi*O 
«8«E3iai/2S«®3 2fc*»*,fri. i»B(i 
= 1.2. n) <O5P8*n'24<O«flfl0B31ki 
«*8fflB3 lOB^T* ( i + 1 ) mS<^M^)U2 

40)25^3 2 k<miz&mmmizx*)Ej}m. 

&£B&2ti?Z-t'1U—? 3 3&tti*ti 1 tWo£|f 

31fc j#B ( j = l. 2, n) 0Hr/tW- ?33 
k<^fc»±nfittfcjas$*i*»o^tt^^-6*?lH 

■fe* 2 4 <7>SSgJa 3 2 k j #B WftP— * 3 3 fcO 
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4<^Sl»a3 2t:«iS^^m«c36^UT®5gtt 
WfHcJ: 9IE#J0fiffi»cm3*ifc*-«SI l«fi4 1 
afgJBSfi. (n+l)#BO^«tiP24<0«^6B 
31Wil^flSI5®|c34^LT«gStt«flCi:')iE 
*»«ttt:}B«$tifcm-<0S2J8S4 2#«JB3*i 

ffltmmm. earn sste®. ems 
simai^5ismts{«iHStt'cii^< . mm. 

LtW ifc. 3$l«KatfSB2«fitt]E 

[0024] mxmmfa29iimib4*ymmz 

.... ..J:0#«3*lS. t-SK(I) :Lnl. 

A Ga Bl B2 B3 OVm^ttimPM *y& 
H»Tft*. fflU JtS-flW ( 1 ) fcfcWC. Ln 1 
liLa. Ce. Pr, NdatfSm*»&=5r$8J: OStf 

*i>tiax»42aiaj:oiarc*r>r4 3. 6-51. 

2ffia%***t.. AliSr, Ca»VBa*»^*PJ: 

0 Sfcfttf: 1 SXJi 2 mik<r)7V%T*> 5. 4-1 
20 1. lflSSteafl. Ga»±20. 0-23. 9Sfi% 

*4*U B HiMg, AlRVlntrtthBXOMti 
fit: 1 SXli 2aiAhc7rJE«T$. 0 . B2t±Co. F 

e, Niai^cu*><i^4Bii)Stf*i>iiaxji2a 

JjLkO^T* 1 ). B3UA1. Mg. Co. Ni. F 
e. Cu. Zn. MnaVZr*>^&S.tOSfcftUfc 

1 SXIi 2 SJ-liCOTC^Tfc 0 . BlfcB3XI4B2k 
B3*t-f-/l-P*tS-07^Ttr^fc&. B1U1. 2 1 
-1- 76Sfl%*±fl. B2H0. 84~1. 2 6S 
fi%*^. B3«0. 23-3. 08ttS%£i*U 

30 B 1 k B 3XUB 2 k B3imi*iaF*ijatrxsr' 
k§» Bi^^rakBs^wa^sfhsi 1 !. 4i~ 

2. 70SS%TfcDs B2<0^*rflfcB3<^Waw 

^twi. 0 7~2. ioaa%r*4. 

l0 02 5]*Jtffl*©»SrJB2 9£-S«(2) :L 
nli-i Ai Gai-i-iM Bl 7 B2i B3. 03-dT 
XiitihmMMtyGmtoiztW&lXlX^. ffl 
I. ±IBHRS(2) C*^T. LnlliLa. Ce. 
Pr. NdatfSmfrt&6RJ:03tffl*:ia3Ui2 
8ELk<^rcSrCA-5T. AliSr. Caat^BaiP^ 

40 imx ostf^Jt i mxii2W3±<r>7mvb-?z . b 

KiMg. AiatXi nir^hBXVmtifiii&X 
»i2aei±07E»-r*oT, B2ttCo. Fe. Nia 
tXC u*»^*»J: OStfii* 1 aXli28£Lto>7£» 
T*oT, B3«A! . Mg. Co. Ni . Fe. C 
u. Zn. MnatfZr*»^&PJ:OStf*lfciaX 
«2aiax^)7S5TftoT. xliO. 05-0. 3. y 
ttO. 025-0. 29. zliO. 01-0. 15. w 
ttO. 01—0. 15. y+z+wliO. 035—0. 

3atfdfcto. 04-0. 3Thh. igmtozmz 
so w*ymwzx®#mm29im.-ti>zt£ 



1 1 

i o o 2 6 ] fijflaa 3 1 «n i so^at: i m&z 

ft£9. SVMJNi t-m (3) :Cei-. D. Oi 
i. <IU JJS-«5U3> fcfc*vC v DliSm. G 

-0. 4,#iL<J*0. 1~0. 3<9«fflfcas£$;h. 
S. 

JO 0.2 7 J SSUBS 3 2«Hfc* ( 4 ) : L n 2i T . _ 
Ln3. Ei-, Co, OsM-C^itliRftft^Vg 
SittcJ:9£?Lfflttft£3*i&. <1U JblB-fltt 
(4)fc*rt»T. Ln2ttLaXliSmOV^-«l* 1 —* 
XUjR^^cSrifeOv Ln3ttBa, CaXliSrO 
V^1^-*XttjR*<«a5rftO. EttFeXliCu 
<?5V ^Ttd^KXitf&jCQTtmTb £ . £fcxttLn3 
<08tTifrC*9. 0. 5*8*1. 0*»0KBfc:g5e 
yliCoj£S*>fiB4tC*9. OSrlSil. 0 
felT. U < tt 0 . 5 £Lh 1 - 0£T«3eH£&£3 
tih. d«-0. 5JUJbO. 5l3rF<9£Hfc|fcg3*i 

1 0 0 2 8 ] JbS&m-fert^ 4 0>®§#25<o-M£Ta 
Cijcf . 3cf KEBfcfcfc LT . LajOs. SrCOs. 
Gai03. MgO, CoO«0*t&** Lao.eSro.iG 
at.eMgo. is C oo. os Oi. e 1 3r& X 0 (CfffiLTS^- 

utafc. 1 1 o ox^tmm>xm»ifmt 
*\ »»ttif ^iDira^r & c t ciV a? u -£H 

-Hi-waiu Brffi^j»c«jaiLfcac. 1 a 5 ox: 

Tmt*.:fcfc:J:9BHtfBfBfl»29£8*. cioa 
WS*BfB2 9<r>-1><miZ. Nit (Cep.gS 
mo. i ) Ottff*»tt-C6 : 4 t$r£J: 3 N i 0»* 
t (Ceo.8Sm».i) Oi»*k*fi^Lfcafcv Z03 
S6»*£ 1 1 0 0X:T«ttft6£fcfc.k 9«»i©B3 
1 »CJbl!Hfc®*fDB2 9*>|&fr<0iSK 

(Smo.sSro.5) CoOsfcl 0 OOXrCttttlTiM 
fcfc.tD£$®83 2£S«{**. Cl*>J:3fcLT«$ 
-b^24*tf^?Sfti. 

t00 29J-b^P-^33ll>t-fyW'X«. -y** 

V\ Wi.tf. SUS316, 4y:uM'600. A* T 
O-f X (Baynes Stellite&CO»fi*) » ^ VXTo 
4 2 1 4=8rif!6«P»f fcft*. *3t-feAU-^3 3t«« 
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4 ) . 3tt*'fl'-* 3 30»W>(> 

«4*C*:|£|3SlJSPtft4 3afc. »l«8ft43afc 
^t-b^U-^330W4>C*^j8ffl»fe5*34t: 
B0552jK^4 3 b k . i«SR«ISai84 

XttSftSOPfctis-* 3 3*jgffifcSin Itroftft 
*»3Jlfc#-<!i 1 2Sift4 4ak. 4z**V-9 3 
3<oBte^eS^*#flfcj^^5v>fcBfieoB 
l8£fcttT®l£$fU&--<03ll£$tft4 4 ataaLK 
10 Cil3a* s ffljkS*l^ea<0ffl22S««C44bt. -fc/<P 
-*3 3*>2Sg*m»3 6 fcHl^fcEfcBfJgOSKi 
£&W^>SB23EStft4 4 bfcSiltiJ: 3 fcJ&SSft. 

_ ._fc#ft<0^32SW^44ck«:^*. _.. 

[00 3 0] Jb£l@£o3l2£$tft44b»i, 
^4 4 aa&IBMR£3ftfc*'<l<"-? 3 3<0-U<m 

Rffit£H®(cfflihS4 5£££-f 9SSJ8A 1 
mifcSftXrgfti:**. 8»0#Aft*3 3 attest 
384 3Rtf2SUftfca»4 4WV^mtt3L3iU^V> 
2D J:dCSlfiW5t4 3aa^22SW^44bfcWTfc 
M»*U i*lt<^fA3A:33ak:»±mib-^31*t 
{*l?llJM£tlft (H4) . *fc-fcM^-*3 303« 
3 4 6Btr« 3#05* U y h 3 3 b 

*R:/<w-^ 3 3«w«tM:>*^iB«&«t=-eit-efuaac 

3fi<H5) . ^it^Ovty-i-hSSb^aESU^gt 
»H*3*TI»<. 2*Xil4*Ja±T&->-Ct,J: 

[00 31] 03 tSot. 9mmWt*3 4itA?y 
tttHB6Tg*ttffi*>-> ^ . - -r & tfl" 
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ns*aixsa«i| ( n-^-tx (msm) . d 
bs (iwssttsi) „ ^y-tyv <*i®sj) ^> 
xTfitn/ca^x^y-sssr*. »cc:<os£x 

5 y-£ Fffifc J: 9l£#*£ft$!U:a 

3 6 t±Sffi«ffiam3 4 fc«fff?afc:LTfl3!3*l 

*. , ... - . 

[0 0 3 2] ®lJ8«4 1At^2JgS4 2«^<U- 

* 3 3 fcf9-*fflt:J: OPHBtt (JEfrBfitt) OB£ 

susg4 1 ci4Ssfi»&a»4 8at^aaco 

#AJ* (BStf) &B&2ti. SJ2iBfi4 2fcUJ88 
«ISfflB4 7RV^R»»A^ (Bpfrf) 

2Eftfi98iIB4 8(i£§U»6jI84 3kRttCJBl£ 

s*u ^isBS4 i<oj??^ri»ita3W**rsitgtfr 

JRSSfUSSBtfSB 1 Sgfi4 1 WSffiOHD L**ofciS*t 
«ik?ta:#-0?SlS£tf; i&fttf) fc. SBlJSfi 

4 10^$*iajfcta3tri*l6HCg^**05V^CSte<0 

era* *»rc»«e*i*-oa i sst^fcaausgcii 

J8*mh3ilfeS»0»2SS^48bt, »1JS«4 
1 OSSMSfc®* 3 6 fc*tfirt-*®fc«S&0!3!S3£ 
i»oS$ 2 3$tft4 8 b tcaa-f* i 3 OMtg life** 

l«m^4 7at:affltJB2J8K4 2<0B&'tM>a»ii,«S 
flSWBflc3 4 icBtrfS2«m4 7 b t UTt*. 

[00 33jgsiass4i»cm$^«a^2ssi 

ft4 8 bUL 3J13S^t«5SSfte^mSil>tSBliSS4 

(CJ: 0^JS*mt?tl^^t^&. *£$1£&41 

5122*^4 8 bicWWRS**.. .rftfc^ffAttfc 

4 2<^t<0»A«J4««fi»Sffl854 7 t^t=3:V>J: 
o£M18mX4 7 aizWrlzB&Zti^ ^tiheMA 
ftfcttt-* (BSHW **«i^#A5*i&. %2 
m.4 2<T)±ffi. W*>&2mi4 2<mm4 6 
^»(Slffifc«3*Oxy -r K4 2 b*f»2JSS2 2« 

*tw>frt>m$mmztih 03) . ch^x 

y -r 1» 4 2 b</)»$tt^Sfcj5JtoTH-k^& J: 3 fc 
±axy-yh(i3*r«^<. 2* 
Xli4*Ja±Tft^TiJ:K xy-*KoaS3£ 
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[003 4]®C-fc»tU-*33. SlSSR41Atf5i 
2JSS4 2<0H?StCii#/l^ (B^f ) fcJffflSTffifr 
2Hl33cMBi£3*i.6 <B4StfB5) . (n + 1) 
®0&«-b/P24i:. ntfe«Hr^U-^3 3fc. (n + 

i)®mmm&34t. (n+nEtossram 

©*3 6 k . 1 J8K4 1 k . #-Offl2JSfi4 

2fc£8BU:k&C:. JhlE-fc' SlSSfi 
4 iatf»2JSfi4 2 »BJ8W8j£3*l«a?L3 3 c 

[0 0 3,5] .B2£R->X. fi^ffif^ X h y bV^. 

27aV2SU8T 1 X h 'J t**-* 2 8»i»ttfc*2 4 

iimuzm&stih. mmT<xh»VjL-f2m 

( n+ 1 ) *WfflS«»S5 1 OtLX ntt^tU- 
^33 Ofifflft}^i»4 3«» 1 «S8ft4 3 aftVm- 
A92«fi42<Mmftifta»470^lltt»^47a 

20 tzttirt&mmizti. tssm^i x h y t-^-? 2 

8« ( n+ 1 ) *02fivfflSSf5 2£^frLT ntt<W< 
3 3<^£^«|&aB4 4 1 255^4 4 aRtf 

i sss4 1 0>$ss.mm4 an* i s^t 

h»J t' A -^28, «fiffl®B5 lAV2SlfflS'S5 2 

tiXTyuxm^a<^mmimzi om**i&. 

[0036] 18Sffii«5 1 fcfcSfflT* x h y t**- 

^27 t<oraw±. »mm5 1 kam^r -r x h y 
: 30 - t-o.-^ 2 7 k<osa(«6»iw»-r^4^>t:•; r>pr 

(B*1*-f ) ZtHHWSffittfjx&m 

ffflf&5 2t$5mTixhv\:3.-92at<rmz 

25sm!85 2 bSSmr-t X h >) b*a-^ 2 8 k 

i*i^^)BSBI»iiy5xgto?SfilfflWjhS» (B 

40 [0 03 7JSBlJ8fi410>±ffl«aitm2SSa4 2 

'■ '^TB^^^i^«ttj^5l87l58*ri'«^^' 

6 im&zh., znm'fme utxm®M26<r> 

fflr-fXhyta-^2 SoJ^JVSiSfcliSa^fjws 
6 2*^!$^ C02£tf^6 2<i»&3$26<9 

5) 58<^Sr-M«k-f*«*ttfcSS$*t*. ±aBW 
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J:»)*$<»£a*li. 

t o o 3 8 ] ±Si»fi®fi2 6i«fflfflT < x h y tr* 

-*27. 2SU87 r <.XMJt' J L-*2 8. 
6 1 AlX2S\^«^6 2 fc fc fccm®*-* 6 3fc4ZS 

«w®626. afflfflT^^hyti-^2 7 

R(^$Ufl-r<*hyt\x-*28fc. «8?Sffif61 
aW£*fjBiB6 2fc»i, RSttOtt«J9fi63clcJ: 

026 3 d fc WIS 6 3 e fia3B6 3 f (c«t Offil* 

63rttxy>?yi loSMUfcSJA-f 
.ilAQ 6 3 agftMUgi. 3<^SETS 
fctt£a*-.X6 3fc«A$#l*^/rx*j8m©l2 6 
*»^*?hft»S^aV2at fc t,fc*-X6 3* 

«c«a}-r&3t«xo»^»aia6 3b*tjB«$*i.4. ± 
m#xmxn6 3 a(cii±aswm?2 1 a#g8$ 

ft. ±Mffitfx$tliSn6 3 b»C»iTfi{8#SVg2 1 b# 
SSSft*. *fc«fc*-;*6 3*#WaiBfc:»;iaH#6 
4#gltMl*. C<^B!3l64l4xyi/>l i<m# 
-XtfSASfUaHffl*-* 6 6 fc . ttSffl^-X 6 6 

1 1 0M1!XZm\-thWfX*n 6 6 a fc . 

i io»^i:»ajr&^^ajn66bfc*«aft^n 
j mLftijssmm2 1 ctfKa&u jjat^xs 

P66 bttiTaOMHtff 2 1 d*^«l?itft. 
»WW5 1 <^^JStlU§7*S2 3*»^^»L^y !l 
■*m*+t 768tf«aW6 TftftfeTttK**; * 
t-tgaSE 6 7 cii^ry y y % igft. c h» 3*X£& 
<t*5RiS<0«»f^X*^5i^IIKMeffcaiSt4^ (H* 
tf-f) *%B*fl*. wOaSIHHiN i . N i O. A 
l»Os. SiOi, MgO. CaO, FetOa. Fe30 
♦ . V»03. Ni AltOi, ZrOj. SiC, Cr 
t03„ ThO», CeiOa, BtCfc. MnOt. ZnO. 

cu. BaoatxTio«*>^is«toatrhx:ia 

X«28J2lh*a07C^i»ft5fcfcJt m&2fihZ 

[ 0 0 3 9 J S 1 aWB20»^6 9tt1Ef6^-X 6 3 
rt*>2S?|ftS5 2O3^C«83hj0*32SVfl»S5 
2C2SS (K3Srfc«tV>. ) ^^fi^yx^l^ 

'tfrcao. w^Mr6 9fciisst£fias#7i 

*ttt?6*i& (HI). fimSjftt^-zH 3fcli£ 
OB8©B*y*jt-;H 3<oaSSr«aj-r& : ti'*A-^ 

aa*>-9-7 2*«#A**i(Bia^H2) . #yyy 
m><4 ? 6 saury y v«aw3S7 3 im^f>iii 
(Hi ) . *fc^yyv«sw3g7 305TSi»oxry 

^HT68W±*fia&^>f7'74*»fif83*i. £<0 
*«fc;t>f 7-7 4 Cti*«9t»7 6*<l»tMl* . Xfy 
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y ^awS7 3JisaTaE*rj)6sa^<oie(k*a 
(nawrfc) *»«cia«tTtta«67<cejs^*«i: 

[0040] aSS6 4 fc«33m6 7 j-unsr*6fctf> 
*>S1 1 SB6MSS8 1 *«ait Ml. ®ft*-* 6 3 fcli 
*H3S6 3 e rt<0ttfi^i»S6 1 &t^^^aS6 2 * 

omm 4 fccoaag e a <^aa* «aj-r *assa 

10 S-fcitMBW) #£ltMi*. 3li«B&ag&g8 

1 aaam*-* 6 6 <oTfficffiwtMi>tsj 1 

Slafc. £«0»14r-X81a«?A3*lfcSll><- 
... *8 1 b fc f:^rt*..»2liBWllghS8 2»i®e^-X 
6 3aTH£KWt6ft£JH2*--X82afc. £<03l 

2 *-X8 2 a fcif ASittSi 2 A-*8 2 b fc £?Tt 
h, SllRtfS2/<— *-81b. 82b(ca«aW^ 
SiiSJ:5fc«Jfc3*i*. 3»CxfilBttSre21a. ± 
Sffl*H*S2 1 catfffi§B6 3 f fcUSI 1 ~SI3*- 
*Art<:/9 l~9 3#«l*ha»tfcflS. ai-»3 

20 t-^^r91~9 3Ji±Sff21a. 21c. 6 3 
f i ¥mtbW?*&9 1 a— 9 3 a fc . Ztl^< 
1 a~9 3 a Sr®»t&mi-® 3 9 
lb, 93bfc£?Tf*. 

[0041] ±a*>--^-/bjaK-fey^7 2&vaft8 
aa^^-^^aiaj^iiny h 0-777 cskwa^j 
t-tft-p/iffiKSfi. 3>mj-77 7<o$gfflia}*iis 
s»affl^#7 1 . xv y >«a»s7 3. *itw»7 

6. ®W8te«H83&7 8. h-^46. mWMs&i& 
81. SB2«I»&8iK82. »l-»3t-^91b~ 
'30- 9 3bftlX^ftg2 2t:-WlTtL^3fl6. tg*^ 
9HfiS78fc»i«maU 2. «Wlffifi*^3.-iH 3. 
ZiJdBffil 4&lrtBI&*-:? 1 6<flgSWC-HiWff 
SSiii. ifexy^Vl lfcliCOXV^Vl l^g 

^-f) tfSttMu C<«Sli3yho-97 7»cS3 

J8S78fc:J:0«®]»l 2Rim&m : ti;*-fi>l 3 

3tt8£Sfl. SSt-^ 1 6lc(i««BfcW»87 8 
40 fci0»®ai 2, fltfWi&tS^-JH 3aVZ»fl8 

A*»fi»&?h.iJ:dfc««5*i*. ito. H2<Wt7 
9tt®6^-X6 3lr-^«rtB®S^58. 58*»4»m 
5W«fi»t6>t«xO«18y vTThh, 
[004 2] Z0)i.o C«*a/Ut/vf ^y -y 

9?>9m 1 a*>*,»®ai 2^A*ttl 2at^ 
50 -ft. xyx>llft&»aati. «ffllK6t^x-^l 
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3<fi&&tfmsimm. MW6 5 or) cslt 

Srft^X. ifV ') V«ttS7 3 . 7 6 fttfJS 1 

*-1jW9 1 *mtfctt©fc:S^ 2S«1PS# 
7 1 . *2«-?'<ik/9 2ftira3*-*^79 3 
£Bofct8Bfcfll<>. Sfc1B*8fcWJftS78*S)8»L 

rasa 1 2?s&trf 4®aatfr»3Bie 1 4 cs* 6 

-/H 3fc2gR*8WOtt. 2a^SW56 2THllS5S*t 
fe3ESW t fe^W-^33aiX»2J8fi4 2ipt>%f&±/U 
24±jSfc*^KaS3fl.*£*>. 8fl®&260rtffl 

*»^ttns»r§. ««©62 6<oagE*%-c(R^^ 
6 

[ 0 0 4 3) xyyy 1 1 mmtb t . x>y 

«4H*iimraM'Ki 92tt;±iaHI»SR«2 1 a *a 
•>-C«j6^-X6 3|*W#H1S6 3 et:e9&S*t. «o 
cW*H±Jbs£»»5W?2 1 a ^*H?^£±£IBtt*m 
2 1 c ^M-yX&fmy-x 6 6rttcg9&3*i*. ^fi 
*r-X 6 3l«i<0jB«18{B2 6tfxy~S> 1 1 OSW*. 
^VMixyi/y 1 l«0##XXtft-:P4 6fc«fc 

y^7 2*«aaj^t. 3yh n -77 7(i^W^ 

-^aa-fe>^-7 2ottajaj*t^v^T. »j y« 

#357 3 . *«8*S7 6fttfSBl *-f*Hf9 1 £Br 

7 3&v*>a«S7 6*Ba<t. <rvyyfc**«ttfl38 

6403tHfc67fcaAU 3tHB*-.*6 6rt£aa 

[0044] £<0*^£StrtS8#;*li&SS6 7« 
-*6 3rto8fflTSS6 1 fcfiA"*&. £c7«Mt3*t 

axLfcssuisa^faffip 6 2m*wiefB2 6o*s 

J: OftaSii/rftfcaS^T < xh'J t'*-* 2 8fc 
£83*1*. tth. ®B^-X63rtO«ffi®e26*« 
xy>?y i KOSWxfc t-74 6CA*llg*fcirett 

CUU 3yho-577<lSiaVS2ai!lMlll8 
1. 8 2*mB3tf&. 
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[00451 W&lZ§&Z8&£Wiiittff<>3t.n$tL 
3. 4 7*39. -t><V-?3 3fttf3l2JSfi4 2<0« 

•w^^«$8fl^ig*34^H:>cifijoTttas-r*. - 

3 3<0A »J -y h 3 3 b2l^2Sgfi4 2<r>X »J ? 
M 2b(cJ: 0tSrt3*lT«a«a 3 1 0**6*6* 

mzm&M&s&ssmT * x v u tr*-* 28t 
sa** t , cossuissuasff 5 2av2s^fi»aii 

. . ft4 4 .. 4 8*99 . -fe^U-T* 3 3<0£8ttf>8J3£$l 
5t4 4 cSl^B 1 JSS4 1 £O^S^m3^SUt (H^* 
■f ) *>6^-r7-ttCSaS««*3 6lci6j->TBt{frt- 
£^J:93^25l&£$*3 6rta£7l£]lg 
UT2SSUSB3 2fc*^-fc«»5*l*. 
[ 0 0 4 6 J SSHES 3 2 fc^&5n>tSS»42Sl®i 
3 2rtO«?L*aoTSft^»Wa2 9fc«0lHiBfiSfc 
20 f5SL.^OS«-CSSl+W^liSStffi®3 2^tB 
^SttiBoT, Rfll«H^y (O* ) m*>{t£tl 

4s^a (Mitf. HtO) £4it. «Wffi®3 1(C%? 

s:ttaj-ri. ^«m^$)ess®fc?g«c34tj:o]aoa! 

[0047] JJJ^i o KffiMlXIfWU-? 3 3 O 
*«Wai^2JSS4 2<0*4»**6itld!3*u 
30 " »J * h 3 3 b. 4 2 B ^Ci DSRW^tliOT; mWX 

93 3JWf*2«8i4 2<^-S»tSBW* dfCfc. 18 
«XTAi«jafl®83 1 fc6*>T£<«5&**OT. ±E 
R«0S#J9i.. «Hm»260ttfigj£j±^H&vIkA« 
ftot. ■fe/<l'-^33aVa2JSS4 20J1. 

ttL Ctlfcffo-CRJdHgWlSi. i^®fi2 6<oai 
A^fcR* 1 *. =Sr*J. ( n+ 1 ) >mmM^2A\t 

sj«ttw»tc«k ojassn^-t/tp-^ 3 3 . . 
"~ti: 3&o»fl®62 6owjgo» 1J8S4 rava2*" 

«4 2fctt-»OSfiJ8? 5 8. 5 8tfBfrfeil-0* 
wn60J8ffi*^58. 5 8*>6*&^®ft*K 

[0048] 2)UemS€310H@iB*6tiSao« 

«^^»aj$iu %&!sm3 2mf3m>t>im&> 
ssw^ajsn^otr. d/i6<os^xi±j£»&63 
f*aox*fflS6 3ecaAL. fim^waseirto 

» 3yhn-7 77«j^©e2 6*<8tE£B»& 
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LX»t>m&%a&BMz % &2*l-9*A>?9 1 Srffl il^£9l,<tltdmtfXt35^£ftom&£.X® 

tT*BiS*-X6 3towx.y*Jy 1 lO&tfxoSiA *S:fc£U Stt^KEJBi: <r<0giffl«^SJlfc&8 

I6tzm*t&tkltz. $,tt&mmi.ittzi9 *.TfcfcJ:D9 3 0 , CjaTC3BgU ifciyy*yoa 

v>4fc&. &v*tri*®f&l 4»3ESfi*qFfiLTV^ T. xy^y£ifiiW-*i:. xyvytmmmifi 
fc^ictt. 3yho-57 7lixy>/>i l^iffiBL 10 £U «WS£f6ti''*-/ke<B?S«aS»cSttt. Si 

*-fit*(l) : Lnl A GaBl B2 B3 O. ^6S**H-»-r«.6t xyi>y£ffjLU 88 

XttHteU2) :Lnli-. A, Gai-,-«-. Bl, &m*i?*-)\><W&h^itt&LX^tt*£. 

B2. B3. 0 3 Mir*3il.&IHfcaK*yfiSWWcJ: tt. xv^viSajLTi^y^'XO^-t&afiEW 

ojasLita*. ysz (-r hyr^atiDLfcssfl^ 8**sMj-r &. 4fc«m®6t^-iwc«js$n* 

(8BWT) v «Slt-^^)«SUaS-C<)«tv^ [00 5 3] ifcxy>/*yfr&#as3*ifc»Jifxfc:J: 

[ 0 0 5 0 J ifc. JbaSBSOJRBTML xy^'yofc *) . «S8^te^£Ai-/t-£^LTj^^g|k:ffij£t*t 

xiiacfrciosBBt-^esau ;«t-w ^5jffiK&£. afcxyyyo^-r&ffiaKawjtji 

ffi&»«5rir*lgf)LTkJ:n. tlzxy*jy0i9?> fiT«a -loig*. «fi®ft=ey*-rt^> 

?5'j'*£«8U i8EHe-^X{lryx>co564-f& fc&fctt, xyj/y*jfti|)LT> xy^'yo&^SH 

«S*. »ffa Cro*t5*"f r) . *-*-»M ?/PXfi [0054] *3tfi»?tti6t>''j.-;l'Xtt36©BOV^ 

[00 5 1 J £fc s xaSfcOJKBTtt. xy^'yfttf 3£»j£**Uf , aWJ*0F£LTH4fc&fctt. r<W8 

^AfciOJB^Ufc^ ^y^v^ov^ h (La fct#fcUt. xys;y£jSi&LT. xyx><o»fet& 

0.9 S ro. 1 C r 0 9 ) «<^tt«-^ti-fe7 S7?t »tswiW)«:«ssae J: 0®JfcS«LT^agt:aj 

10052] [0055] ifcxy y y*»f,»as$*«:^^xicj: 
»MB<D^]8J3*N*:.J:dfc. *»«5Hc«k#itf. Si 50 0. «ifi-fen^^&3*iijBffl^x^aa^fitf. tSfl 
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-ts^^Bastttra^ 30 

h-r. %2mimmzx ofts*?*.**)?. pistes 
*. 

[0058] *fcj*<fc*$*> ? *>SaT?»*rCJ>4ail 
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*u*. fi^set is j.— friz x 0 s&^a < sss-t s ; t 
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ABSTRACT : 
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PROBLEM TO BE SOLVED: To use gasoline, light 
oil, or the like supplied in a 

usual gasoline station as a row material of fuel 

gas supplied to a fuel cell 

module. 

SOLUTION: Mixture gas of fuel gas vaporized from 
hydrocarbon and air is 

burned in an engine 11 to generate mechanical 
power. The fuel gas obtained by 
reforming hydrocarbon is supplied to a fuel 
electrode layer of a fuel cell 

module 13 'fabricated by stacking a plurality of" ~ 
power generating cells each 

comprising a solid electrolyte layer, and a fuel 
electrode layer and an air 

electrode layer placed on each side of the solid 
electrolyte layer , and air or 

oxygen is supplied to the air electrode layer. 
Thereby, the fuel cell module 

13 generates power at 930°C or lower. Either 
one or both of mechanical 

power generated in the engine 11 and electric power 
generated in the fuel cell 
module 13 are outputted. 
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